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logical grade, complications and aneurysm location and shape. From February 1994 to August 2004, clipping was performed on a total of 644 patients, comprising 498 patients with ruptured aneurysms and 146 patients with unruptured aneurysms.
Furthermore, we perform coil embolization in the treatment of cerebral aneurysm by taking into account the following: 1) Severe subarachnoid haemorrhage:
Grades IV-V 2) Severe systemic complication 3) Age ≥ 70 years 4) Cerebral aneurysm site (top of the basilar artery) and shape (no broad neck) 5) Intracerebral haematoma 6) Patient preference During the same period from February 1994 to August 2004, coil embolization was performed at our institution or one of the affiliated institutions on 244 patients*, comprising 132 patients with ruptured aneurysms and 112 patients with unruptured aneurysms. *: including patients who underwent coil embolization at another institution and those in whom coil embolization was abandoned.
Summary
We retrospectively analysed to demonstrate the selection of the treatment modality and its efficacy in our department. Subjects of the present study comprised patients in whom coil embolization was abandoned due to such reasons as broad neck, whom coil embolization was performed for residual aneurysm following incomplete clipping or recurrent cerebral aneurysm, whom coil embolization was performed after coil compaction, whom coil embolization and clipping were performed for the treatment of multiple cerebral aneurysms.
In the treatment of cerebral aneurysm, selecting proper techniques by considering the characteristics of clipping and coil embolization is desirable.
In other words, strategizing therapy by taking advantages of the merits of clipping and coil embolization is important.
Introduction and Methods
To clarify the applications and the roles of coil embolization and clipping in the treatment of cerebral aneurysm.
As a general rule, clipping is performed in the treatment of cerebral aneurysm (clipping for acute-phase ruptured aneurysm) by taking into account factors such as patient age, neuro-
Applications and Roles of Coil Embolization and/or Clipping in the Treatment of Cerebral Aneurysm
Subjects of the present study comprised: (figure 1~3) 1) patients in whom coil embolization was abandoned due to such reasons as broad neck (n=25); 2) patients in whom coil embolization was performed for residual aneurysm following incomplete clipping or recurrent cerebral aneurysm (n=10); 3) patients in whom coil embolization was performed after coil compaction (n=10); 4) patients in whom coil embolization and clipping were performed for the treatment of multiple cerebral aneurysms (n=18).
Results

1) (figure 1)
In 25 patients (10.2%) (12 ruptured, 13 unruptured), coil embolization was attempted first but was abandoned due to reasons such as broad neck.
The breakdown of site was as follows: anterior communicating artery (ACom) in four patients; anterior cerebral artery (AC) in one patient; internal carotid artery (IC) in eleven pa-tients; top of basilar artery (BA-top) in six patients; P1 segment of posterior cerebral artery (P1) in one patient; and vertebral artery (VA) in two patients. Breakdown of reasons for abandoning coil embolization was as follows: broad neck in 18 patients (balloon neck-plasty was performed on nine of these 18 patients); inaccessible in six patients; and ischemic accident in one patient.
Of the 25 patients in whom coil embolization was attempted first and abandoned, clipping was performed on 16 patients (eight ruptured, eight unruptured). Prognosis was favorable for all 16 patients. Conservative therapy was selected for five ruptured patients who were elderly and/or had severe aneurysm, and prognosis was poor for all five patients, with severe disability or death as outcomes. In the remaining four patients, observation was selected, and future therapy (coil embolization or clipping) was reevaluated.
2) (figure 2)
In ten patients, intra-aneurysmal coil embolization was scheduled to be performed for the treatment of cerebral aneurysm following in- complete clipping (Case 1: figure 4 ) or recurrent cerebral aneurysm following clipping (Case 2: figure 5 ). Intra-aneurysmal coil embolization was performed on eight patients (following wrapping in one patient), and re-clipping was performed in the other two patients. Placing a coil or microcatheter into the residual aneurysm was relatively easy during second coil embolization. In one patient with a BA-top aneurysm in whom clipping was difficult, coil embolization was performed after intentional neck-plastic clip-ping 1 . Intra-aneurysmal coil embolization or re-clipping did not exacerbate the condition of any of these patients.
3) (figure 1)
Coil compaction occurred after coil embolization in ten patients (4.1%), and second coil embolization was required. Second coil embolization was performed on eight unruptured patients, while clipping was performed on two ruptured patients (Case 3: figure 6 ).
New neurological symptoms did not appear (2) and (3). However, the existing coil in the aneurysm complicated the procedure during re-clipping. Also, placing a coil or microcatheter into the residual aneurysm was relatively easy during second coil embolization.
4) (figure 3)
In 18 patients, coil embolization and clipping were performed for the treatment of multiple cerebral aneurysms as follows: a) In four patients, coil embolization and clipping were combined for the treatment of multiple cerebral aneurysms, with clipping followed by coil embolization in two patients (Case 4 2 : figure 7) , and coil embolization followed by clipping in two patients. b) In four patients, coil embolization was performed for the treatment of acute ruptured cerebral aneurysm and clipping for the treatment of chronic unruptured cerebral aneurysm. c) In ten patients, clipping was performed for the treatment of acute ruptured cerebral aneurysm and coil embolization for the treatment of chronic unruptured cerebral aneurysm.
Prognosis was favorable for all patients.
Discussion
Ever since Guglielmi et Al. developed and introduced the Guglielmi detachable coil (GDC) In recent years, more institutions in Japan have started performing coil embolization as the first option for treating cerebral aneur-ysm 6, 7 . Although GDCs are much better than previous devices, clipping still represents the standard therapy for cerebral aneurysm, and we also believe that clipping is the first option for treating cerebral aneurysm. This is because clipping is better suited to handle the neck of the cerebral aneurysm, coil compaction can occur over time, and the long-term stability of GDC has yet to be proven 8,9 . Whether to perform clipping or coil embolization remains a major point of contention in neurosurgery today, and conclusions cannot be drawn quickly 10 . Although cerebral aneurysm is treated in routine practice, designing a form for informed consent based on scientifically sound and highly reliable therapeutic options has been difficult, and this has been discussed by the mass media 11 . A sharp response followed a report published by the International Subarachnoid Aneurysm Trial (ISAT) in 2002 12 . The report of ISAT compared clipping and coil embolization in the treatment of cerebral aneurysm. We believe that instead of considering clipping and coil embolization as competing techniques, better results can be obtained by taking advantage of the merits of each technique. Table 1 and table 2 compare the advantages and disadvantages associated with clipping and coil embolization, the two techniques that are often compared in the treatment of cerebral aneurysm 13 .
In our study, coil embolization was abandoned in 25 of the 244 patients (10.2%) in whom coil embolization was the first option. A broad neck was the most common reason for abandoning coil embolization. Coil embolization could not be performed even with balloon neck-plasty in some cases, and reports have described coil embolization combined with stent Coil embolization should be the first option in the following cases: support in recent years 14 . Coil embolization is one effective option for treating cerebral aneurysm following incomplete clipping or recurrent cerebral aneurysm following clipping.
The reasons for this are that coil embolization is less invasive than re-clipping, and micro-surgery is made difficult by the presence of an existing clip. In our patients, inserting a microcatheter into the residual aneurysm was relatively easy 1, 15 .
In patients with a BA-top aneurysm in whom clipping was difficult to perform, coil emboliza- tion was performed after intentional neck-plastic clipping. This therapy proved effective 1, 16, 17 . When coil embolization was performed after coil compaction, inserting a microcatheter into the residual aneurysm was relatively easy. However, caution must be exercised with re-clipping, as existing coils can make this procedure difficult to perform 18 .
Coil embolization is generally performed on patients with ruptured or unruptured multiple cerebral aneurysms or on patients with an aneurysm on top of the basilar artery 2, 19 .
Conclusions
In general, cerebral aneurysm is treated by clipping while taking into account factors such as severity and age. In recent years, coil embolization has started to be performed more often. In the treatment of cerebral aneurysm, selecting proper techniques by considering the characteristics of clipping and coil embolization is desirable. In other words, strategizing therapy by taking advantages of the merits of clipping and coil embolization is important 2,10 .
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